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Technical Abstract

We have constructed a 3D velocity model of the San Francisco Bay Area for the crust
and upper mantle, on the basis of geological information, seismological results and
gravity modeling. The San Francisco Bay Area is modeled as blocks of alluvium
(including San Francisco Bay, San Pablo Bay, Sacramento River delta, Livermore
Valley, Concord Valley, and Santa Clara Valley) and of bedrock with vertical gradients
and across-fault velocity contrasts. In addition, a 3D velocity model has been constructed
by the USGS for the region. A 3D finite difference code is applied to the parameterized
3D velocity models to calculate synthetic seismograms for frequencies up to 0.5 Hz.
These are compared to recorded seismograms of the 12 August, 1998 MW5.1 San Juan
Bautista earthquake to test the accuracy of the models. We find that both 3D velocity
models result in significant amplification in the Santa Clara Valley and are reasonably
good first order predictors of maximum horizontal peak ground velocity in the 0.1 to 0.5
Hz passband. There is considerable scatter in ratios of observed and predicted ground
motions, and the waveform fitting succeeds in matching extended durations, but detailed
phase matching is poor. The results indicate that additional modeling and a continued
monitoring effort in the Santa Clara Valley are needed.
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